
3.2.3 T4 mi t Va]'!'

'!be mBUIUred equi.valent i.sot:q)e radiatioo perfOl1lll1'lC8 1tL1St not

exceed the to1eran:::le rarqe of +/- 3 dB of the nanina.l value indicated

by the manufacturer. 'Ihe followi.n;J are maxjJD.DD values.

Fr!Ig,Uerpl RIrg! Egyiv. Isqtcg BAd;,tion Pert.

Freau.nz.cer~ lquNlientl i StraiV
a) 1~""""b) 27 dim fa mlM

c) 33 dlmJ2.i'!

dl 42d1tn (1111 \

j,., • .z.~ ,Nt.
.lit· .t¥J.l4' c.1It­
if- ,~r "lit,
~ - 1-1' Gth

3.3 seized Bmi Width

'lbe seized bani width oo:n:espcu3s to the freq\81cy diffeJ:e.l'X2

detetmined by the di.st.arx::e between two envel~ points of the

emission spect:J:um at whid'l the equivalent .isot:.cp! radiatioo perfonnarre

remains below the value - 40dBc.

3.3.2 t!M'UrW PJ:00Idure

'!he transmitter is ~ted un::ter nomal. test cxniitiQ'lS. '!he

out:plt of the transmitter IrLJSt be CXlluected via connecti.n;J pc7oiWlf!I" line

with the i.rp.rt: of the spectral analyst with the correct inprianoe.

'1be radio installatioo is ~ted so that the max. band width

is seized.

'lbe resolutioo bani width of the spect:J:um analyst is cclltlined
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with the variability of the spectrum analyst until a perfect pulse

spectrum is obtained. '!he latter lIIlSt be oot8:i in the test report.

With this bani width, the transmissioo spectrum above am below

the transmissioo frequency is investigated with regard to its oc:q>liance

with the lilnit values.

3.3.3 qmit Va!n.

qmit; Yalua of saiMd 8Indwidth

Fr~ Grtnzwtn IIncI~H.

a) l00MH:
b) 250 MHz
c) SOO ..~
d) 1 GHZ

3.4 Ext->ie"!)Pi-jaw

3.4.1 Definition

Ext.err:Je:i EIIlissiaw are i.nterferilq radiatiaw at aw or several

frequer¥:ies whidl are outside the required bandwidth and tmc&e level

can be lCJWll!!I'8:i without affectilq the respective t:ransmissioo of an

informaticm. Ext.err:Je:i EIIlissia1S i.r¥=l\de hamaUc ElDiuiaw, parasitic

emissions, :int:.el1ID:Iulaticm products as well as products of frequency

conversiat. '1b8y do nat i.r¥=lme cut-of-bmU EIIlissiaw.

'lha level of the extended emi.ssia1S 1IL1lIt be measured as effective

radiatiat perf~ in the frequency ran:)8 30 ttiZ to lGHz am as

equivalent isotq)e radiatioo perfOtmanC8 in the frequency ran:;;,e above

1 GHz.
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Extended emi.ssiQ'lS JlIJSt be measured with an urlDodu]ated

transmitter.

Measur&Dent of the effEtive radiatioo perfOI1D2ll1C8 / equivalent

i.sotq)e radiatim perfO:tman::le of the tested device occurs at the

measurin;J statim W'hi.ch JlIJSt meet the ocn:Uticns clB8cri.bed in 2. 3 . 1.2 /

2.3.1.3. '1be transmitter is c.perated at the cutplt measured in sectial

3.2, withcAIt m:xtulatia'l, al the firmly attad1ed antenna, UJ'O!r normal

test con::litialS. '!he radiatim a.rt:put of the exten::Jed emissicns is

detel:m.ined via the test antenna with the 1D8I!lSUrE!IDI! receiver outside

the frequency ran;Je in::ticated in 2.1. 1. Hereby, the electric radiatim

oarponent is masured. At ead1 frequency at Wich a~ emi.ssia'l

is noticed, the tested device 1IL1St be turned until the max. of the

ext:erxied emissim is read1ed. 'lhen the radiatia1 pertozmanoe of this

ext:erxied emissia'l is determined by a c:x:mparative JIlMSUl:eaent. '!he

measurenents llIJSt be J:'IIPMted with the t.-t signal D-'r.33 an1 with

orthcgcnal polarizatia1 of the t.-ted antenna.

3 .4.3 I:jmjt Vall.

Pm; t Vall. for s.c. I'j'i.qw

"~(WHZJ GIenz'N~'fOr NtbII'II n
41 . •87.5·11.

.-
- -.:.

174 ·230 ·~dam
.-

470 ·ea
1 I .. , bill0000 • 38 dim -

.A I~ oeetftIIbl0 000 ·30 dim

18



3.5 QUt:of-Bm:J DD; pial

3.5.1 Definition

alt-of-bani emissialS are interferinJ radiatioo on a'1e or

several f'requeR;ies right o.rtside the required bam width blt I'8Di!linin;J

inside tne frequency ranges named in sectioo 2.1.1.

3.5.2 MeftIlJrim at. e1ures

'!he measuri.n:} procedure described in 3.4.2 aR>lies, but within

tne frequency raJ'XIe named in sectioo 2.1.1.

3.5.3 T:jmjt Valllff

With discrete frequercies, the perfOl'1lliU're ot the aIt-ot-bard

emi.ssioos IIIJSt not exceed the follC1.l7inj valU88:

I:jmjt Vall. tor Q1t:gf-Bond Em;Mi.aw

'rlQuetlZCetticn Gr~zwette fOr A~·Aulltrldunoen
a) ·2tdm
b) -13d!m
cl -7d!m
dl 2 dim
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4. ",ym IlfUWtaWli B!PTNM'CIf

4 •1 Definitial

Receiver interferirq I'!Idi.ations are high frequency emissia'lS of

the receiver as wall as the antenna. '!he receiver interfering radiatioo

is measured as:

a) '!he perfonnaooe above 10 kHz SlJA)lier to an artificial

antenna.

b) 'Ihe effective radiatioo performance in the frequency rarqe

of 30 MHz to 1 GiZ as equivalent~ radiatiCl'l perfOl:1llal'lCe in the

frequency rarqe above 1GiZ.

4.2 !1eefllJrirg acqdure

a) '!he level of the c:utpJt SlJA)lie:r to the receiver i.1plt of

each intividual spectral 0 iii ilr&rt is ,."PJr8Ci with a spectnDn analyst

or a selective voltmeter.

b) MeasurE!lDel Its of the effec:tive radiation perf01'Illi!U'O!

(equivalent i.sot:ope racliatioo perfomance of the tested deviae are

taken at a lDMsuring statiCl'l which is in CXIlpl~with the cxn:ii.tialS

described in sectiaw 2.3.1.2 / 2.3 .1. 3. 'the receiver is <:prated with

an artificial ant:.enl or a pennanently attachecl antenna urder oormal

test cxn::titialS. '!he radiation perfcn:man::8 of the EIIlissialS is

ascertai.na:i via the test antenna with the D8aSULeaeut receiver except

for the used (effective?) dlannel an:i its adjoining channels. Hereby,

the electric radiatioo 0: "tawnt is lDMSl.U'8d. At each frequency at
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which an i.nt:erferin;J radiatia'l is ootioed, the tested device DIJSt be

turned \.U1til the max. interferin:3' radiatia'l is readlecl. 'lbe measurements

11IJSt be repeated with orthogonal polarizatia'l of the test antenna.

4.3 IJmit Valn.

'l11e reoeiver interferin:3' radiation 1lIJSt oot exceed the value

in::licated in the table:

T:jmj1; VaJ,t. for the per-iYW' T1'Jt'4rfererpe Radiation

FreQU«'ZbereiC."l Grenzwert. tOr die lmptan;ers:6rsrraNung

- bia 1 GHz •57d!m
t bia to GHz •1,7 dim

oc.rtlaJb ,0 G1-'.z -30 dim

5.1 Badi 0 Interference Voltage in the f'l:'ec;a*Rf RArpe 10 kHz

5.1.1 Definitions

30 MHZ

Radio interf~ voltages in the sense of this lioensin:3'

regulatioo are high-f~ voltages between the refererD! potential

am the calJ'leCtia'l point for ccn:luctors (eq, transmissia'l paths for

telea ""'micatia'l - or c:x::ntrol signals, poh'8t" lines, etc). Radio

interfereR:le voltage measurements are oot required for interior

c:xn:Juctors of sc::Ieened c:xn:Juctors which lel!ld to screened oi'Ia1eITts of

the device wtlen the screeniIq is oot inten:upt:ed.
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5.1.2 MenIlJrlm Prt::aw1ln am MM'Urirp !JWh'ullw'Jts

To the ratio interference voltage aAlly the limit values

represented in the followiJ'q grap'l (page 13), ~ch have been measw:ed

aocorcii.rq to VIE 0877, Part 1, with measuriJ'q i.nstrurr&nts and aCX*lsories

aocorcii.rq to VIE 0876, Part 1).

5.1.3 Limit Value CgJrse

In the~ rarqe 150 kHz to 30 !tiZ, a diffmwttiatial is

made betw8en radio interfereJalS with wide barrl frequen=y spectnJm and

radio interfeIelalS or discrete frequen:ies.

In the aJ:::lOve grapt, 'WB have:

A = radio interference voltage with wide barrl frequency spectlUm

B = radio interference voltage for in:tividual spectral C:uiC-:nents al

di.screte frequen=ies.

In the frequency raJ'Xl8 10 kHz to 150 kHz, IX) differentiation is

made between radio interferences with wide barrl frequency spectnJm and

thcse a'l discrete frequen:ies.

5.2 MaanItic Iryt;er1'tnnee Field stn!rr;Jth

5.2.1 Pltinitign

'1be 1i8gIWtic intartentnee field stz.1qth is the lIIIgnBtic

o "t"2B1t ot the interference radiatiCl'1 W'hidt is JD8UIJI'8d by an antenna

am a radio interference JDMSlJIeaB1t receiver as magnetic field stl:erqth

in the frequency rar¥J8 10 kHz to 30 !tiZ.
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llhe magnetic interf~ field~ is !!!MSIJI"ed in the

frequency ran;e 10 kHz to 30 KIz with lDBtUIUrin;l inst:ruments acx:ordi.n}

to VIE 0876, Part 1, un::Jer the cxntitiaw de8cri.bB1 in sectioo 2.3.1.3.

'!be testad device and the test am:.ma lDJSt be alignm in such a way

that the 1DI!IX. interfeIW1C8 field~ is rec:m:dBd. Hereby DUSt be

n:Jted that the "BUrin:} dist:ance is accurat:aly maintained as clear

dist:ance betM!len the exterior <:liDrISiaw of the tested device and the

test ant8'Jna.

5.2.3 I,i.it Val1.

'lb8 DBglWtic interf~ field stI-KJt:h 1II.1St nat exceed the

followi.rq valUM at a DMSUrin:} dist:ance of 30 m:

--
MSF 'r- *_h...

~~(:1kHZ) irn~

15 JcHz ... 1. kHZ
30 kHZ ••• 31kHz
.. tcHz _ 57kHz ..

IUIcHz. ""25 kHz. adS ~V/m)

13.15 JcHI. 101.311 JcHz
1&0 11HZ.. '•• IIHZ

SOftII'4ft 10 1cHI_ 30 ... ~.I.I.V/m)

F'reaU8nCV Ran:Ia (+/- 1 kHz\

It is, haIMWar, reowYMfdld nat to ..,.., the limit value

iniicat:ed in the followinq grap1 which is !!!MSIJI"ed at a dist:ance of 3 m

(near field).
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AL1l;JUst 1991
om 40 050
Part 9

1QD ypuap ; I.aee GI' MIW:mwC'TJH'ps); MIS:tlaf IADIn'

Planned to replace the versial 02.75

For eamectia'lS with !EX: 529.2, editial 1989 refer to ExplanatialS (last
page) •

TARTE OF o::tflJNI'S

1. Range of aR>licatial
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3. strue:ture and meani.rq of the IP-oode

4 . DIlg% sa of protectial agaiJwt p8I'I8t:LatUq solid cmject:s (incl\din;J
dust) and against CXI'ltact with dan;JeraIs parts

5. I:8p: j as of protecticm agaiJwt penetration; water

6. ~les of identificatial

7. Requirements and tests

7.1 Am~ic oc::ntitialS
7.2 Test smrpl_
7.3 R8quil8lWl1ts and t.ts for the dIigt_ of protectial agaiJwt

~b:atin;solid boc1i_ (inclu1in;J dust) and against CXI'1tact
with dan;JeraIs parts.

7.4 Reef'; t tII&1ts and tests for the~ IES of protectial against
water

8. Nat:8s regardin;J the assi9l118Yt of dligtns of protectial.

**********
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1. BMI!S C2' APfLlq«tQl

'!his st.aniard ClRllies to the IP types of prot:ectiat for electrical

equipDBnt in road vehicl_.

2. fWBA

'!be st.aniard specifies the follCllillin:l:

- Designatioos am definitia'lS of the IP-types am deg1 ES of

protectiat by way of housiJ'qs for the electric equipnent of road

vehicles for the:

· protectiat of the electric «111 pnent inside the housin;J

against effects frail tba penetratiat of solid ci)jecbl, in::ludinq dust

(protectiat against foreign matter);

· protectiat of the electrical equipDent inside the housin;J

against the affects frail penetratirq water (protectiat against water);

· protectiat of peeple against 0CI'1tact with dan}erous 0 IIIw:nent:s

1) inside the housin;J (protectiat against dan}erous 0CI'1tact);

- Requirements of eadl protectiat d&p:ee.

- Test whi.c:h need to be CD'Iducted to ccnfirm that the housin;J

meets the~ of the respective degree of protectiat.

1) Ar::x:x:II:di.n to this stanSard, daJ'qeraJs parts are lIDVin;J, Dl8Chmical
parts, ax:wpt for SIIICOth shafts.

2



3.1 stzvG!?n of tbI IP-ccdI

Coda letter
(Internatia1al ProtectiOO)

1st characteristic nJl'l'bar
(J'1l1D'tlers 0 to 6 or letter x)

2nd ebamet.istic nW>er
(rn.mbm; 0 to 9 or letter x)

Additia'lal letter (cptia'lal)
(letters A,B,C,O)

SUppl8D8J1tary letter (opticnal)
(letters M,S)
(letter 1<) 2)

IP

2

3

c

M

2) In ca....""tioo with the first dlaracteristic nmt-rs 5 and 6 and
the .-xn:1 dlaracteriati.aJ n"'rs 4,6 and 9, the !q:Ipl8D8J1tary
letter X follows right after the respective dlaracteristics
nmt-r) .

When the dlaracteristic nmtler is missirg, it DL1St be placed by

the letter "X" ("XX" if both dlaracteristic nmblrs are missirq).

1dtiticnll. an:Vor SWlementary letters JJJ1J.Y be eliminated

witha.lt replac-ent. CcI'lsea1tive letters llIJSt be arran.:J8d in alP'Ja­

betical order (tialpt for Xi refer to 2) •

lIWl the d8gtee of protectioo for a part of the haJs.in;J or the

electrical eeJdpwtt deviated fran that of the rest of the part, both

deg1: us of protectioo have to be listed separately.

ExaDples of identificatioo: refer to sectioo 6.
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3.2 Menjrp of the IP-Ccde

Table 1 gives an overview of the IP-cxxie el..m:s.

~: '!be SUR'lElD8l'1tary letter K signifies the special twgUlaticns for

l:"Oad vehicles with regard to dust prot:ectioo (first characteristic

letter 5 am 6) am water protectioo (characteristics lUlJber 4, 6 am 9) •

4. 'B. ri CI' JKl'w:tlC1f MilUWl'. 'MPDIi PlP tlua:" (JBImpp

Tables 2 am :3 oart:ain short descripticns of the ciel;JI! r of

protection am the respective requirements. '!he stardard case is:

equal degree of protecti.oo (ecpU. d1aracteristic nJl!t:)er) against

foreign c:bjects ani da.rqerous cart:act. In that case, both am

characterized CI'lly by the first characteristic nJDbar.

Differe1t d8gx I IS of prctectioo for both types of protectioo can

be detem.ined by the use of acklitiooal letters, whanlby the first

characteristic nu,rber describes CI'lly the protectioo aqai.nst foreign

objects, the additiooal letter describes CI'lly the prctectioo against

d.arqeroJs <XI1tact.

Additia1al letters may CI'lly be used \/hen

- the d8gx_ of protectioo against dangrerc:uJ ca1tact is higher

than ildicatecl by the first characteristic nmber, or

- ~ CI'lly the cJe:jxee of prctectioo against dangrerc:uJ ca1tact

is to be given (first characteristic nmber replaced by x).

When irxlicatin3' a degree of prctectioo for <XI1tact am object

protecti.oo, the respectively l~ degx ees of protectioo are incll.¥ied.
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Table 4 ccntai.ns short descriptia'lS of the degree of protectia1

an:! the respective requirements.

'll1e protectia'l QegI j r 1 to 6 K against water include the lower

protection c1egl: as. DJe to different P'lysical effects this need not

autaDatically hold for the water protectia1 dlEIgI [IS 7, 8 an::l 9 K.

8.lt shalld this be the case, the inclt.ded lower protectia'l type

IlIJSt be identified separately, eg: IPX4K,1IPX7, OPX5/IPX7, IPX6X/IPX8,

IPX6X/IPX9K.

Table 1 - Qyerfiew of the IP-oode El""lt'

1 0 ill IQI"l8IIt
2 n'llllblr / letter
3 lD8l!Ininq for the protectia1 of electrical equipDent
4 lD8l!Ininq for the protectia1 of ~le
5 against penetratin;J solid foreign objects (dust)

oot protected
with .•• (see table)
protected against dust
dustpLOot

6 against ca1tact with~ parts (unless described by
acWtiCDll letters) with lqJl'Ot8cted
- tq) of han:i
- fi.rqer
- tool
- wire
- wire
- wire

7 against penetratin;J water
lqJl'Ot8cted
vctical dJ:iRj)inl
~inq (15 deg:t:_ slant)
spray water
splashin:l water
splashirq water at hi.gIwr pt'TINre
water jet
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sUaq water jet
~ water jet at higher pressure
t-corary dJ+pirq
per1IIl!U'leI'1y inmersed
high pressure / vapor jet cleani.rq

8 first c:baract. nmt-.er
9 2nd" "

10 against ocntact with dangiIarcus oi'IQW'lts (unless d8scribed by
1st c::har8lct. ra.......r) with
top of han:i
fin)er
tool
wire

11 DDV&Dent of ucvable part durirq the water test
st:aIDsti.ll of ucvable parts durirq water test
specifically for electric EWJlipw1t of road vehicles

12 additialB1 letter (qtialB1)
13 SUA'ltllB1tazy letter (qtiCDll)

3) new mean.in;J of the ltltter A :in ux: 529.2, 1988 ed.
4) In DIN 40050, part 9, ed. 2.75 regard.irq water protectioo,

identified by A
5) e.g. rotor of an electric nctor

Table 2 - pt" 27 of prnt'eytjm aim1: Foreian aDect:I

1 first cnaracteristic nlllber in part ~l.-rt:ecl by letter K

2 - prat:ectiQ'l against penetratiQ'l of •.•
- rXJt prat8ct:8d
- solid objects

- dust

3 short de8criptiQ'l

4 requi.IwDents
- nc:ne
- ball of dia. 50 _ aJSt rXJt I*Wttate CXJII)let:ely

" 12 •5 DIll "
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- rod of diam. 2.5 nm lIIJSt not penetrate
- wire of 1.0 DID dia. "
- dust may penetrate auy in amcunts which do not affect

the tunetiambility an.::l safety
- dust may not penetrate at all

Table 3 - DIg;! IS of Protectial against Cqltact with I)U'gergJs Parts

1 first c:naracteristic No. or acki8d letter
2 prat:.-:tia'1 against <XI'ltact with

- uqrot:ected
- t:q) of hard (no prat:.-:tia'1 against deliberate tc:u:n)
- fi.n;J8r
- tool (eg. SCJ:'eWdriver)
- wire

3 short descriptia'1

4 Requi.rtmwrt:s
- l"a1e
- ball of 50 DIll ctia. may nat penetrate OCIIIpletely an.::l llL1St have

suffici.-It d.ist:arDI frail the darJ:jarous parts.
-~ finl)llr (finl)llr of 12 DIll ctia. may penetrate b.1t nLJSt

have suffici81t d.ist:arDI frail darJ:jarous parts.
- rod with 2.5 DDl dia. 100 DDl l~, b.1t DL1St have sufficient

dista1'la! fiaD darJ:jarous parts
- wire with 1.0 DDl dia. 100 DID l~ may penetrate eatpletely b.1t

1tIJSt have sufficient d.istarce fran~ parts.

Table 4 - DIg; 7' of Protectia'l ginst P!lWtratirg watw

1 2 charact. letter with SlJRi)lemental letter K

2 protactim against penetrati.n:J
o net protected
1 driwirJ;J water
2 dJ:i.R?irJ;J water: with a 15-degr:ee slant of the haJsin;J
3 sprayin;J water
4 sprayirJ;J water
4K sprayin) water un::Jer higher pressure
5 jet water
6 stra1q jet of water
6K stra1g jet urxJer i.ncr:Msed pnssure
7 water with teIlporaJ:y diwi.n:J
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8 water with pc1IIIIWlt u-rsiat
9IG) water durinq high pressure / vapor jet cl8lU1.in:J

Foobete 5): A water protectiat c1l8g1.. 9 withcut SUR>l8Dl!ntary letter
has rWJt yet been established.

3

o
1
2
3

4

4K

5

6

6K

7

8

9IG)

na'l8
vertically fallin;J drcp may rWJt do artj c1amege

" "
sprayin;J water fallin;J at an arlJle of up to 60 c1l8g1 aas to the
vertical ray net cau&e artj c1aPnege
water sprayin;J fran any di.rectiat at the hculin;J may nct do arrt
damage
water sprayin;J fran arrt di.rectioo 00 the hcA.1sin;J at a higher
pressure may rWJt do any damaqe
water d.ir8cted as a jet fran any di.rectioo Q'l the hcA.1sin;J may
nat cause arrt damaqe
water d.ir8cted as a stra'r;J jet fran art[ di.rectiQ'l at the haJsinq
may nat c:::au. artj """"9"
water d.ir8cted u a st:.1"cD) jtlt un:IE :i.nc:I:-.ct pi: I ,rma in arrt
d.incticn at tt. ta.irq may rWJt em-e arrt c1NwJe
water -.y nat ~tzata to an aDDD1t whid1 eat.. damaqe when
the ta.in;J is talpJrarUy urdBr water at certain pressure ani
time c:x:nUticns
water may rWJt penetrate to an aDDD1t wch caus. dInnage when
the hcusin;J is permanently urdBr water at certain pressure ani
time oc:rditicns
water d.ir8cted frail any di.rectiQ'l Q'l the haJsin;J un:ier greatly
in::reased pressure, may rWJt have arrt daJDagi.nq effect.

'the IP-oode 1IIJSt be used for the i~ficatiat of the type of

Id81tificatiat of a hcA.1sirg by mens of the IP-o::lde IP34K

signifies:
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(3) - Prot:ectioo. of the electric equipnent inside the hcusirq against

penetratin:J solid foreign oojects of a diameter aver 2.5 DIll

(foreign ooject protectioo.); an:l

- Protectioo. of pec:ple han:llin;J rods with a dia. of 2.5 DIll an:l

D)re against 0CI1taCt with darY;Jercus parts inside the hoosin;J

(cxxrt:act protecti.oo.) •

(4K) - Prot:ectioo. of the electric equipw1t inside the hoJsin;J

against damagin:J effects of water web splashes a'l the hcusin;J

fran any directioo. u:rder higher pressure (water protectioo.) .
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S!DGNS
Telefax .rune 24, 1993

SUbject_ Specificatia'l of a ft«]rl-Radar' frart: em for autaDcbil_.

Dear HI'. Gruber:

First of all, thank you very DIJCh for your visit yesterday, the
sti:allati.n;J dj..,_iaw ani the iq)r.s.ive pz••ttatia'l.

As ClgLeed, encl~ fin::t a specificatia'l of tha fra1t .xi L8qU88ted by
us ~ch shcu1d first be maJ'11factured in wave guide tec:t1ni.~ to allow
the shortMt ~i))l. delivery ~.

'1he ... elctric lIJ*:ificatiaw ~ly to an ~t.-i versia'l of this
frart: erd. only the 8'1Vua1bel1tal~ ani the diJDensiaw of
the housi.n;J \lCUld be different.

I wal1d be JDC8t grateful for an offer a'l both versiaw iJ'¥:luiin:) a
detailed time schedule. I am available for any further questiaw ytl1
might have.

Expecti.n;J to hear fran you SOa'\, I l1lIIIlin,

With ki.n:l regards,

sl Alfred Hess
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6.2 !f=9Pt with OM of t:hI W
'
ti"'!l Tetter B am the Sml-e¢JtY

rstter K for Prr't'StiCll against WAter

'!he identificatioo of a haJsin] by means of the IP-<:x:lde IPl6l<B

means:

(1) - Protecti.oo of the electric equi.pDent inside the hausin]

against penetratin] solid foreign objects with a dia. of more

than 50 1IIIl (foreign body protectioo).

(6K) - Pratectioo of the electric eqdpw'lt inside the hcusin]

against damagin] effects fran water which splashes 00 the

haJsi.n; fran arrj directioo as a stra'g jet umer :in::r8ased

pressure (water protectioo) .

(B) - Protectioo of peeple against ccntact with danl;Jerals parts

inside the hcAJsin:] with the fin}er (ccntact protectioo) .

6.3 piUcwxt]J)...Q:xJe tor DittCWJ1: PIrts ot a Mtol,e with the Use of
a SUl:l)l"W'lt!'IY !et't'er K for D1st Pr9t4Gtim

'!he identificatiCllS

IP2X for the OCIIPlet:e halsin:]

IP5RX for CXM!rin:] a part inside the OCIIPlete haJsin:] signify:

(2) - Protecti.a'l of the electric eqn1rr It inside the OCIIPlete

ha.1sin:} against penetrat.i.rq solid. f01'8ign objects with a dia. of

Dm'8 than 12.5 1IIIl (tcn:eign body protectiCX'l).

- Protecticm of pecple against tinJE <XIttact with danl;Jerals

11



(X) - No stat.-nt regaI'd.inq the cJa:I%- of wetar pratEtia'l for the

whole hcl.1SiJ'q.

An:l in additia'l:

(51<) - Protactia'l of the part aqainst damaqirq effects fran penet:ratirq

dust (foreign body prot:ectia'l) .

HQt§: ibm all the remai.n.in;J parts are likewise not tiaznat.;Jed by

penetratirq dust, the CXIIPlete hcu5i.n;J proves to have foreign object

prot:ectia'l deg1:ee 2 an:! be dust-proof;

and

- Prctactia'l of peeple who handle wires of 1 DID di.ameter and

Dm'e aqainst cart:act with dargera.Js <> "tawrt:s inside the

ooverinq of that part (cart:act pratEtioo) •

lfs2t8: '!his higher cla;Iee of cart:act protecti.oo of the ooverin;J of the

part inside the OCIIplete hcusinq has no bear!nq 00 the ~;np-eed

CCIl{)lete hcu5in:} to ~d'l the lower prot:ectia'l det:;p:ee 2 applies.

(X) - No stateDent with regard to the prot:ectia'l degl:ee of water for

the 0CJYerin;J of this part.

7. .'4&NW1B" ".1$

7 .1 Ate. twric cen.u.tiqw

011_ a diff••1t aqt_Jt has~ 1!Bde, the tests l'IL1St be

<XI'dL1ctm umer the followinq ocntitiaw at aJlt)ictt am ephere:

'I'ellprature I'aJ19lI: (23 +/- 5) oC
Relative lumddity: 2~ to 7~

Air pressure: 86 kPa to 106 kPa (860 DiJar to 1060 DiJar) •

12



7.2 TMt 5«n'IW'

unless a different Clgle&ieut has been made, the test SlIq)l.

IlL1St nX be previously used an:! DIJSt be clen. Furt:h8r requj.rIamts

regardi..nq the test sanpl_ may be agxeed upcn.

7.3 _J1 , ents ag;:l '1'JItI tor the pe" 7 of Pn7t«t1m 'QIiJllt
PenetratiJp SOlid Foreign Cl)jtcts <incl1p1nq n.t: and ninst eart:act
with tlmIMrc!JI Parts·

7.3.1 TMt Faciliti_

'the test prd:Jes for proof of the prctectiat dllgree against

oontact with and penetratiat by foreign OOjects are shewn in table 6.

Note to tMle 6. balls with 50 DID or 122.5 DID din:

ShcW.d protection and handle be prcIY81 cut of place by a

practical test, cnl.y the ball test shalld be cq:plied.

A test facility (exaxrple) for t:estirg the foreign object

protection deqL Eas 5K and 6K (protected against dust or duslpLoof) with

vertical flow diJ:ecti.at of the ai.r-dust mixture is shewn in figure lao

Alternatively, also a dust d'vmi»r with horiza1t:al flow directiat

(exzmple: figure lb), based at DIN V 40 046, part 48, can be agzeed upcn.

13
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Table 8: Facilities and conditions for te!ts of the water protection degr~~3

2nd CharacteristIc
~u.ber possibly
N. Supp le.el'1tirv
lethrs

Test ~icl1ity

;~s: COMI nons
Wahr
Throughput

Water
Pressure

Water
Tllperature

Test
Duratlol'1

0.1 1/'11'1.+-51
+- 60·C p,r optnlng

(Avtrag, )

2

3

Dripping device ~ig.2

Housing on turn t.ble
Revolution about 1/.11'1.

Dripping device Fig.2
Housing in 4 per••n,nt positions
on a ISoC sl.nt

Pivoting tub, ~ig.3

With opining di •• O.... to
fro. the v,rtlcal.
Spraying In pivoting th, tub' by
+- bO° fro. th, v,rtlcal at about
Is/itO·
~a~I'u, distance 200 ••

ll.O+O.51t1/.in.
(PreCIPItation rate)

(3.0+0.5111/'11'1.
(Precipitation r.t,t -

~bout 90kPa
(Ref.to Note)

or

Differenn to
thl tllp. of
tested device
no .ore than
SoC
"ore than SoC
difference
requi res
agrtHtnt
b,h"n the
users of the
standard to
prlv.nt for ••
of cond.n­
ution wat,r

10 lin,

2.S'ln.for
each of the
~ posi tlons

10 '11'1.
(5 '11'1. in 1
position, 5
.in. In p05.

turned to It
by ClQ· around
the vert Ical)

or spraying shower Fig.4 10 1/'11'1.+-51
Spr.ying in pivotIng th. sho••r by
hand by +- bO° fro. th, v,rtical
"a~I'u, dist.nc, 500 ..

PIVOting tub, Fig.3 As Mo.3
as No.3, but op'nings ••. +-90· ••• ,
Spr.ylng ... +-180"' ...

Or spraying sho..r Fig." how,v,r,
with ..vabl, coy.ring rflOv,d,
Spraying ••• +-90·

(50 to lS0lkPa

As No.3

I .in!.i!
'11 nllU. 5 .1 n.

As ~o. 3

41(

S

Pivoting tub' Fig.3
As ~0.3, but With op. dia. 0.8..
Spraying ... +- 190· ""

Wat,r Jet nozzle ~lg.S

Nozzle 6.3 ., di •.
Distance 2.5 • to 3 •

0.6lf.in.+- 51
Plr op,nlng
(Average)

12.5 If.1 n. +-51

About ~OOkPa

(Ref. Note)

About 30kPa
(Ref. Notll

10 .in.
(S '11'1. In 1
pOli tion, 5
.in. in pos.
turned to It
by ~O· areund
the vertical)

I .in.I.·
"inl'UI 3 'l"L
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8

Water Jet nozzle Flg.5
Nozzle 12.5 II dia.
Distance 2.5 I to 3 I

Water Jet nozzle ~lg.S

Nozzle 0.3 .1 dla.
Distance 2.5 • to 3 I

Dip-In vats
Dip-In depth:
1 • (lo.est housing pOint)
0.15 • (highest hOUSing pointl,

•hen hOUSing height greater
than 0.85 I

Dip-In vat
Water level: upon agree,ent
bet.een users of standard

11)1) i Illn. ~-:~ About IOOkPa
Ref. Mote)

75111In,+- S~

Difference
to the tea,.
of tested
oevlce no
lore than S·C
"ore than S·C

difference
requires
agreea,nt
beb"n the

users of the
standard to
prevent for •.

of cond .•ater

,~.

1 11111.1

"inilul 3 lin.

<),31111/.1

I'tlnilul 3 lin.

30 lin,

Upon agrtell!nt

Flat Jet nozzle Flg.ba
HOUSing on turntable Fig.bb
Revolution No. \5+- 1) i.ln.
Spraying belo. 0·, 30·, bO·, 90·
Distance (100 to 150)11

NOTE:

14 to lb 1/11n. About 10,OOOkPa 180 +- 5)·e
Deviating
teaperatures
lay be agreed
upon

1 lin/l·,
"inilu. 30 s
per POSition

- The test conditions "water throughput", "water pressure", "test
duration", for IPX~K are in compliance with the specifications
of E DIN IEC 50B(CO)266, 12.87. section 5.3.2.2 (Tables 5.1 and
5.2) and for IPX6K the specifications of E DIN IEC 50B(C01266.
12.87, section 5.~.2 (Tables 7.1 and 7.2).

- As a rule, with the 2nd characteristic numbers 3 to 6K the
necessary water pressure is set. At appropriate time
intervals, it must be checked whether the necessary water
throughput is reached or whether the operational pressure in
the devices used needs to be adjusted.



Ii:,

TiDle q: EXil~les for the correlition bet..en the lIater protection degrees and venicle ty~es ind isselbly situations

F'35senqer Car

Busses and

COllerclil vehicles,
Specialty vehicles
and tOiling vehicles
for road traffiC and
respective trillers

Tractors and their
fraders

Passenger co,part,ent
Engine coepart,ent
covered on botto.

Engine cOI~irtlent o~en

on bOttOI, protected places

Enqlne coepartlent open
on bottOI, exposed places
OutSide ,ountlng

Passenger COlpartlent,
Cab

Front engine cOlpartltnt
Protected places;
Closed reir engine cOlpartlent

Front engine coep.rtlent,
Exposed places;
Unprotecttd undercarriage

Plices iepacttd by very strong
.ater Jets le.g., during cleaning
before repurs)

Outside lOunting

[nstrullnt panel In tractor
lIit" roof only

lnstrulent panel In tractor
.Ithout roof

All uncovered areiS
(except for Instrulent pinell

Type of ~ater I,pact

No speclal I'pict
No I'pict frOI Splishing and
and "iter iet.
Only light spriy/fog it sOle
InSignificant places

Splishlng lIiter ind iet Can
I'PiCt only Indirectly
{after redirecting)

Splashing .aier and Jet Can
lep.ct directly
Splashing ..ater ind Jet can
Ilpact directi y

No speciil i,pact

Splashing lIater ind iet Can
I,pact only Indirectly
(ifter redirecting)

Splashing lIater and Jet can
I.pact directly

Water Jets under especially
high pressure

SpliShing lIater and iet Can
l'lIiCt directly

No sllleul ilput

Rain I.pact

Splishing lI.ter ind Jet can
llpact

2nd C~ar.Nu.berl

Supple,entary Letters

3

4

4K

ilK

o

3

4K


